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design' for small jet-f low gates2 consisting, of an brifice 
stalled i n  a conduit without an expanding upstream section, i s  
own'in Figure 1 C .  Such a design includes many of the beneficial 



contact with water to avoid corrosion and to minimize maintenance. 
The upstream gate body includes a standard 125-pound, 12-inch pipe 
flange and a short 12-inch-diameter entrance section (Figures4' 
and 8A). The downstream end of-.the upstream body i s  recessed and 

,Gate Leaf and Seal Ring 



pipe the quarter  p o i k s  12 inches-upstream from the upstream 
valve body flange, (17 inches from the o r i f i ce )  and were manifolded 
i n t o  a s ingle  lead (Figures 9A andB).  The conduit pressures were 
measured on a sing&-leg water-filled manometer fo r  heads up t o  
12 fee t ,  and with mercury for  heads greater than 12 fee t .  An 
addit ional piezometer was located i n  the  top of the  16-inch down- 

' stream adapter 1-inch downstream from the flange. Pressures from 
t h i s  tap were measured on a water-filled "U" tube (Figure 9B). 



The o i l  tank was f i l l e d  pr ior  t o  being shipped t o  the laboratory, 
and o i l  was not added here. However, f i l l i n g  or  draining the pump 
system as  outlined in Figure 5 ,  should be  qu i te  simple since a l l  
necessary plugs, vents, and valves a r e  readily accessible (Figure 
9D). -. 

LABORATORY TESTS 

Manual Operating System 

The hand-pump operating handle and the selector  valve lever were 
advantageously placed and readily accessible (Figures 8C and 9D). 
The gate leaf moved eas i ly  i n  e i t he r  direct ion with l i gh t  strokes 
of the operating handle for a l l  s i tua t ions  tes ted,  including the 
ful1,shut-off head of the laboratory pumps on the gate leaf .  The 
gate leaf remained i n  any preset  posit ion when'the selector  valve 
lever w a s  placed midway between "open" and "close" (Neutral) even 
though the operating handle was repeakedly stroked and the discharge 
through the jet-flow gate was reduced from maximum to  zero flow and 
returned t o  mximum. With the selector  valve lever a t  the neutral  
position, t he  pump operating handle was pushed t o  the upward posit ion 
nearest the o i l  reservoir  a s  shown i n  Figure 9A. Within about 1 
minute the handle dropped by its own weight t o  the extended posi- 
t lon  shown i n  Figure 9C. This is undesirable and i t  is suggested .. 
t ha t  a simple f r i c t i o n  catch or manual hook be added t o  hold the ':, 
lever i n  the upward posit ion when i t  is not i n  use. 

head and discharge of the laboratory pumps on the system. The .maxi- 
mum o i l  pressure occurred during the gate leaf t r ave l  from "zero" t o  
"closed" (112-inch overeravel). Neasurements were recorded f o r  the 
pressure i n  the  cylinder while the gate leaf was mqved i n  t h i s  c r i t -  
i c a l  region with various water pressures i n  the  approach"conduit. 
The test was limited b y t b e  '100-psi capacity of the pressure gage. 
A t e s t  run consisted of s e t t i ng  a.head -in the approach conduit w i th  
the ga te , leaf  at ''zero," moving the l ea f  i n  the  closed direct ion by 

Hydraulic Cylinder O i l  Pressure 



Operation andca l ib ra t ion  

Discharge cal ibrat ion measurements were made f o r  gate openings from 
5 percent (112-inch open) to  100 percent (10 inches open). i n  incre- 
ments of 5 percent. A check run a t  f u l l  open (112-inch o v e r t r y e l )  
disclosed tha t  the hydraulic conditions did not change as  the gate 
leaf moved open beyond 100 percent. Tests were made for  discharges 
and heads up t o  the  maximum operating l i m i t s  of the laboratory,pumps % 

b e . ,  head' = 152 f ee t ,  0 = 13.6 c f s ) . anddmk to  0.40 c fs ,  the 
minimum discharge &ich could be re l iab ly  measured i n  the laboratorv 
4-inch venturi  meter. 
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ABSTRACT 

A s impl i f ied jet-flow regulat ing gata  was developed by the Bureau of 
Reel.mation f o r  i n s t e l l a t i o n  i n  small conduits of high head o u t l e t  
worka. The gate  cons i s t s  of en o r i f i c e  t o  produce a contract ing j e t  
t h a t  spr ings  c l e a r  of the ga te  s l o t s ,  a movable ga te  l e a f ,  a hydraul ic  
cyl inder  and pump f o r  moving the-gate l e a f ,  end an aerated damstream 
conduit. The regulat ing ga te  is aimple t o  construct ,  cavi ta t ion-free  
at any g a t e  opening, and the  o i l  cyl inder  ac tua t ing  mechanism is menu- 
a l l y  operated. One 10-in. (25.4-cm) regulat ing g a t e  (10-in. o r i f i c e ) .  
designed f o r  250 f t  (76.2 m) of head, van laboratory t e s t ed  p r i o r  t o  
being i n s t a l l e d  i n  a 1 2 4 1 .  00.48-cm) bypass pipe in t h e  o u t l e t ~ r k s  
at East Canyon Dam, Utah.. Detai ls  of valve construction, operat ion,  
and coe f f i c i en t s  of discharge and head loss  a r e  s h m  i n  the  repor t .  
The maximum o i l  cyl inder  preaeure required f o r  (iate movement i e  185 p s i  
(13.0 kglsq cm) f o r  a 2 5 P f t  (76.2-m) re se rvo i r  head. The discharge 
coe f f i c i en t  f o r  t h e  f u l l y  opened ga te  is 0.793. based on the ere* of 
t h e  o r i f i c e  and the  t o t a l  head i n  the pipel ine  (1.7 o r i f i c e  diameters 

t r o l  and dia- upstream from t h e  o r i f i c e ) .  The g a t e  i a  exce l l en t  f o r  con t ro l  and dis- 
charge determination. 

ABSTRACT 

A s impl i f ied jet-flow regulat ing g a t e  was developed by the  Bureau of 
Reclamation f o r  i n a t a l l a t i o n  i n  small  conduits of high head o u t l e t  
works. The gate  Consists of sn o r i f i c e  t o  produce a contract ing j e t  
t h a t  spr ings  c l e a r  of the ga te  s l o t s ,  a movable gata  l e a f ,  a hydraulic 
cyl inder  and pump f o r  moving the  gate  l e a f ,  and an aerated dovnstream 
conduit. The re$ulnting gate is simple t o  conetruet,  cavi ta t ion-free  
a t  an9 g a t e  opening, and the  o i l  cyl inder  ac tua t ing  mechanism is manu- 
a l l y  operated. One 10-in.(25.4-em) regulat ing ga te  (10-in. o r i f i c e ) ,  
designed f o r  250 f t  (76.2 m) of hmd, uns laboratory t e s t e d  p r io r  t o  
being i n s t a l l e d  i n  a 12-in. (30.48-cm) bypass p ips  i n  the  o u t l e t  works 
a t  East Canyon Dam. Utah. De ta i l s  of valve  construction, operetion. 
and coe f f i c i en t s  of discharge and head l a s s  a r e  s h m  i n  the repor t .  




